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EFFECTS OF SPRAYING ON PLANTS *  FRUIT
AND NOTES ON INSECTS.
HERBERT OSBORN,
There are a few considerations regarding spraying and its 
effects upon plants and fruit, that it seems important to bring 
before the people of the state, notwithstanding their famil­
iarity to many readers, and the fact that most of the matter 
to be presented has often been repeated in various publica­
tions, and much of it in one form or another in previous bul­
letins of this station. T he fact that this bulletin may be 
read by several thousand people who do not have access to 
previous bulletins of the station is, perhaps, sufficient reason 
why the repetition is justified.
DOES SPRAYING INJURE THE PLANTS?
There is no question that spraying with too strong prepar­
ations of the arsenical poisons and also with kerosene emul­
sion w ill injure plant life, and certain plants are much more 
susceptible to their influence than others. The injury here 
referred to is that which becomes observable within a few 
days after application and which becomes apparent from 
spotting, withering and falling of the leaves. It is asserted 
by some, however, that even where there is no immediate 
injury, that the poison is absorbed by the tissues of the plant, 
a slow poisoning is induced and the leaves fall earlier than 
they should, and that in a year or two the tree or vine may 
die. The experience with spraying has now extended over 
many years, and if  this were true in any large degree, we cer­
tainly should have abundant evidence of it ere this, and it 
does not seem reasonable to oppose spraying on this ground.
I f  any such result occurs, it is probably where the appli­
cation has been somewhat excessive, or where the arsenic has 
been in complete solution, and thereby more fully absorbed 
into the delicate plant tissues. The safeguard against this 
would be to use the poisons which are held quite perfectly in
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suspension in liquids without being dissolved. They would 
then be held upon the surface of the leaves and fruit, and 
while fully as effective against the insects it is intended to 
reach, be entirely innoxious to the plant.
SAFETY IN  EATING SPRAYED FRUIT.
A  few months since I was somewhat surprised to hear from 
a prominent horticulturist that he did not spray his orchard 
because there was a prejudice in his home market against 
apples that had been sprayed to prevent injury from codling 
moth. It seems unfortunate that a method proven to be so 
effective and inexpensive should have to be dropped or fight 
its way against this prejudice, a prejudice that has probably 
started in large part with fruit growers who have been too 
shiftless to protect their own fruit, and are therefore ready to 
discredit the perfect fruit of the thrifty neighbor. It seems 
also that the same argument is being used in foreign 
countries to bring prejudice against American fruits, and it 
seems appropriate to repeat a summary of the matter pre­
sented in Farmers’ Bulletin No. 7 of the U. S. Department 
Agriculture. T he conclusions there reached are as emphatic 
as we can possibly ask.
‘ ‘ T he only insecticide sprays which are at all dangerous to 
use are the arsenic compounds, and even here the danger is 
greatly exaggerated by those not conversant with the facts. 
Paris green and London purple have for many years been ex­
tensively used in this country as insecticides and a case o f 
fatal poisoning from their use as such has never been sub­
stantiated. T he only danger lies in having the poison about 
a  farm or plantation in bulk. In the early days of the use 
o f Paris green against the Colorado potato-beetle a great 
deal o f opposition was developed on account of the supposed 
danger, and only recently the sale of American apples in 
England has received a set-back owing to the supposed danger 
o f arsenic poisoning from their consumption. T he question 
as to whether arsenic may be absorbed by the growing plant 
in any degree was long ago settled in the negative by the 
best chemists in the country. Dr. W illiam  McMurtrie, form­
erly chemist of this department, in 1878 showed that even 
where Paris green was applied to the soil in such quantities
445
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as to cause the w ilting or death of the plants, the most rigor­
ous chemical analysis could detect no arsenic in the composi­
tion o f the plants themselves. Other experiments in a similar 
direction by Prof. R. C. Kedzie, of the Michigan Agricultural 
College, confirmed these conclusions. It is safe, then, to 
assume that the only way in which fruit or vegetables can 
convey the poison to the consumer w ill be through the very 
minute quantity of arsenic left upon the edible part o f the 
the plant. Against the possibility of such an effect the fol­
lowing facts may be urged:
“ (1) It would seem at first glance that the use of an 
arsenical poison upon a plant like the cabbage would be very 
unsafe to recommend, yet Paris green and London purple are 
used upon this crop to k ill the several species of leaf-eating 
worms which are so destructive to it, and an absolute absence 
o f all danger where the application has been properly made 
has been recently shown by Prof. Gillette, of the A gricul­
tural Experiment Station of Colorado, by the following re- 
ductio ad absurdum:
* * * Where the green is dusted from a bag in the proportion of 1 
ounce of the poison to 100 ounces of flour and just enough applied to 
each head to make a slight show of dust on the leaves, say, for twenty- 
eight heads of cabbage, 1 ounce of mixture, the worms will all be 
killed in the course of two or three days, while the average amount of 
poison on each head will be about one-seventh of a grain. Fully one- 
half of the powder will fall on the outside leaves and on the ground, 
and thus an individual will have to eat about twenty-eight heads of 
cabbage in order to consume a poisonous dose of arsenic, even if the 
balance of the poison remained after cooking.
“ (2) In case of spraying apple orchards for the codling 
moth there is scarcely a possibility of injury to the consumer 
o f the fruit. A  mathematical computation w ill quickly 
show that where the poison is used in the proportion of 1 
pound to 200 gallons of water (the customary proportion) the 
arsenic w ill be so distributed through the water that it will 
be impossible for a sufficient quantity to collect upon any 
given apple to have the slightest injurious effects upon the 
consumer. In fact, such a computation w ill indicate be­
yond all peradventure that it w ill be necessary for an in­
dividual to consume several barrels of apples at a single meal 
in order to absorb a fatal dose even should this enormous
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meal be eaten soon afer the spraying and should the consumer 
eat the entire fruit.
“ (3) As a matter of fact careful microscopic examina­
tions have been made of the fruit and foliage of sprayed 
trees at various intervals after spraying which indicate that the 
water has evaporated the poison soon entirely disappear either 
through being blown off by the wind or washed off by the 
rains, so that after fifteen days hardly the minutest trace can 
be discovered.
“ (4) In the line of actual experiment as indicating the 
very finely divided state o f the poison and the extremely 
small quantity which is used to each tree Prof. A. J. Cook, 
of the Michigan Agricultural College, has conducted some 
striking experiments. A  thick paper was placed under an 
apple tree which was thoroughly sprayed on a windy day so 
that the dripping was excessive. After the dripping had 
ceased, the paper (covering a space o f 72 square feet) was 
analyzed and four-tenths of a grain o f arsenic was found. A n ­
other tree was thoroughly sprayed and subsequently the grass 
beneath was carefully cut and fed to a horse without the slight­
est sign of injury.
“ The whole matter was well summed up by Professor R iley 
in a recent lecture before the Lowell Institute, in Boston, in 
the following words:
The latest sensational report of this kind was the rumor, emanating 
from London, within the last week, that American apples were being" 
rejected for fear that their use was unsafe. If we consider for a mo­
ment how minute is the quantity of arsenic that can under the most 
favorable circumstances, remain in the calyx of an apple, we shall see 
at once how absurd this fear is; for, even if the poison that originally 
killed the worm remained intact, one would have to eat many barrels of 
apples at a meal to get a sufficient quantity to poison a human being. 
Moreover, much of the poison is washed off by the rain, and some of it 
is thrown off by natural growth of the apple, so that there is, as a rule, 
nothing left of the poison in the garnered fruit. Add to this the 
further fact that few people eat apples raw without casting away the 
calyx and stem ends, the only parts where any poison could, under the 
most favorable circumstances, remain, and that these parts are always 
cut away in cooking, and we see how utterly groundless are any fears of 
of injury and how useless any prohibitive measures against American 
apples on this score."
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As the season for spraying is at hand, it may be w ell to 
give briefly the proportions to be used, for the benefit of those 
who have not directions at hand. T he receipt of inquiries as 
to methods of spraying and spraying outfits indicates that in­
formation is still desired on these points.
In using London purple or Paris green for the common in­
sects which devour the leaves of plants and for the codling 
moth one pound of poison to 200 gallons of water is the pro­
portion most generally to be recommended. For apples it may 
be applied a little stronger and for plums and peaches it is 
safer a little more dilute, though if  a little lime water is 
added (two gallons to every 100 gallons of the poisonous so­
lution) it can be applied much stronger.
Spraying should be deferred till after the trees have 
dropped their blossoms, as there is a possibility of the poison 
being taken by bees and it is more effective later.
Kerosene emulsion is to be used for insects which puncture 
the tissues of the plant and suck out the sap and aie there­
fore not affected by the arsenical poisons. It is serviceable 
however for many of the leaf-eating species, and can in some 
cases be used for them to better advantage than the arsenical 
preparations, k illing the insects at once and preventing the 
injury that must ensue where the insect must eat a portion 
o f  the leaves in order to imbibe the poison.
T he formula which we have used most extensively and 
which is recommended in Bulletin 14 is as follows:
Dissolve half a pound of hard soap in one gallon of water 
(rain water is preferred) and while still boiling hot remove 
from fire and add two gallons of kerosene, stir violently by 
driving through a force pump back into the vessel containing 
the mixture or by using an egg beater, until it forms a creamy 
mass with no oil on the surface. T his requires usually from 
five to seven minutes. T he mixture should not separate, but 
form a jelly like mass that mixes readily with water and that 
can be kept indefinitely. When using m ix with nine to fif­
teen parts of water to one part of emulsion, the former pro­
portion for bark-lice and the harder bodied insects, the latter 
for plant lice and soft bodied insects.
There are so many good spraying machines now on the mar­
ket and so commonly advertised in reputable agricultural and
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horticultural papers that it is unnecessary to name them, in­
deed it would hardly seem in place here to recommend par­
ticular machines where so many good ones are available. A  
comparison o f the trade circulars o f the various manufactur­
ers w ill enable any one to select a machine fitted for the par­
ticular work he wishes to perform all the way from a reliable 
atomizer for house plants or a knapsack sprayer for the gar­
den, up to a horsepower machine for the large commercial 
orchard.
N O T E S  FROM  C O R R E S P O N D E N T S .
T h e following notes of interest have been received from 
Miss Alda M. Sharp, o f Gladbrook, giving her observations 
for the year 1891:
The Striped Cucumber Beetle (Diabrotica vitatta) made its 
usual early and abundant appearance, totally destroying the 
first planting o f muskmelons and fully three-fourths of the 
first planting o f cucumber and watermelon vines. W e tried 
every remedy procurable with little success, with the excep­
tion of wood ashes thickly sprinkled on the leaves and dug 
into the ground around the roots. T his seemed to be about 
the only substance we found that would keep the beetles 
away. By its use the second planting of vines were saved.
T he Cabbage Worm (Pieris rapae) as usual was very 
abundant. Its ravages were checked by the use of pyrethrum 
and later by hot water, which proved o f much more value 
than such powder as we could procure. T he second brood of 
worms were checked to a considerable extent by the parasite 
Pteromalus puparum, also by what I believe to be a sort 
o f contagious disease. T he larvae attacked by it would be­
come whitish, the fluid in their bodies having a m ilky ap­
pearance. In a day or two they would be dead, and the 
bodies exceedingly soft, dropping apart at the least touch. 
This disease— or whatever it was— seemed to be contagious 
as I introduced it into a colony of worms that before 
had shown no symptoms of it, and, after placing the dead
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worms among them they showed the same symptoms and 
died in the same way.
I am glad to be able to note that the chinch bug and the 
cut worm were noticeable this year by their absence.
T he “ Little T u r k ”  (Conotrachelus nenuphar), too, was 
quite scarce, his cresent showing very seldom on our fine im­
proved wild plums, and still less on the Miner plum. H ow­
ever, a neighbor but one mile distant could hardly find an 
uninjured plum on his trees, either tame or wild. Probably 
our exemption is due to the fact that as fruit falls it is at once 
gathered from under the trees, and all unsound or injured 
fruit fed to the hogs. This has been practiced for several 
years.
T he Tomato Worm (Macrosila quinque-maculata) defoliated 
many tomato vines before its ravages were noticed, but the 
deadened branches and large size of the worm betrayed its 
resting place from which it could be readily picked and des­
troyed.
T he W illow  Saw-fly (Cimbex Americana) appeared in 
large numbers,but as the willow hedges are now usually con­
sidered a nuisance, its ravages were passed by with little 
notice.
Hazelnuts are badly injured by the W eevil (Balaninus obtu- 
sus), which, with Balaninus quercus, the acorn weevil, is 
unusually abundant.
The Stalk Borer (Gortyna nitela) injured Dahlias, Castor 
beans and several other flowering plants to some extent.
The larvae of Lema trilineata were numerous only on Pur­
ple Husk tomatoes.!*
Pieris rapae was assisted considerably in its depredations 
by the larvae of the cabbage moth (Plusia brassictz), and a 
species of gray cut-worm, both succumbing to the hot water 
bath as readily as Pieris rapce.
The Rose Beetle (Macrodactylus subspinosus) was scarce. 
Nevertheless a large per cent of the rosebuds blighted and 
when dry,were tunnelled through by many larvae resembling 
and perhaps identical with the hay worm (Asopia coslalis).
I noticed Helothis armigera only on a small patch of early 
sweet corn, of the variety called “  Burbank’s E xtra E arly,”
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which it injured badly. Other sweet corn near, pop corn* 
and field corn was exempt from this attack.
I noticed this year, what I never have observed before,, 
though I have heard of it, a kind of larvae or bot in the necks- 
o f cats. Only the kittens of perhaps four months of age 
were attacked. T he grubs were situated close up to the jaw , 
and when about grown were nearly as large as the grubs iti 
the backs of cattle. The kittens would be sick for a week, 
or so and then would die, but I am not at all sure that their 
death was always caused by the grubs, as, late in the fa llr  
other kittens sickened and died whose symptoms appeared' 
the same, except that no grubs were to be found in their 
necks. W hen I discovered the grubs in the kittens’ necks £ 
took crude carbolic acid on the point of a straw and throughi 
the opening touched the larvae with it, which killed it; then,* 
i f  not too large, pressed it out. W hen too large its situation 
prevented it being pressed out without strangling the cat. I t  
then would gather and come away with the accumulation of" 
pus. Afterward with dilute acid I thoroughly rubbed the- 
throats of all the kittens affected, not one of which died.. 
Have you observed this insect and what is its name?
Respectfully,
A l d a  M. S h a r p .
The most perfect protection from the cucumber beetles- 
that we have tried yet is the common plan of covering th e 
early plants with frames of mosquito netting or with the 
mosquito netting simply held up so as not to touch th e  
plants, while the edges are covered with a little earth. T h e  
beetles can be killed with kerosene emulsion, but new ones; 
w ill arrive and it takes but a little time for the plants to be- 
eaten down to the ground.
The cabbage-worm disease described has been prevalent at 
different places for a number of years back and a most effi­
cient aid in checking this pest. It is due possibly to a par­
asitic organism and decidedly contagious under proper con­
ditions.
The bots in the necks of kittens are of special interest 
and I trust if  they are observed again specimens w ill be senft
45 i
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ffor determination. Cats are said to be attacked with a species 
<of bot (Dermatobia noxialis) but I have not known of its 
occurrence in this state unless these should prove to be that 
species.
We hope to receive reports from many localities the pres­
ent season giving as fu ll data as possible concerning all 
insects observed.
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